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[if i ] 

Pff > K m m T * 'fr/H ftit ^ * t: > r$t57*f H OF D M ft ^ ^ . {& * 

?s Mft^sft ^ * ^ mi ftM-^- \z ^m-t -5 MftMrn^s t . 

fltSOFDMIIfg^fx, 

buIBO F DM'Mm^&lS . A D^mm icfctt £ > 7° <; > rMft$OcJ£ c ~C t. c 6 Ml ft 
RlS^tAC Ati#*3 r>tz*t 7*^ v tcoHHS^F FTL ttlct^Si^ . 

2 ] 

ftfc n - Ji 'iffl^^W o n ;u ft ^ * Sff ft ^ t L . if-jIB^ K f^RI<^?> t * 

3 t ^jftm -r § if 1 tieis ft ii. 

[If ^JI4 ] 

itOIBA D^BS^&tt. iiuIB© + IMft&^ 2fgtft3^>7° m y rmtfiloT7 + 
n rit^^+f > 7° ') y rts» 

3 i: ^ift & t -t §if 1 tieis nu. 

[If 5 ] 

SO IB A D ^tm^& it . ffl ft$c * v v y r-t £ y K ffl M iz ffl M -t z> > ^' >) > r^fti 
tttoT7 + P r ft ^ % > 7° 'J > rtis 

[If 6 ] 

ffl ffl ft$C ^ -f^^^^^lcffi^S. 

c t ^#$c -t -5 if ^ji 1 tciem<7>M3M<i ii. 
[if ^ji 7 ] 

U IB + W HI ft fSC 7 -f >u 9 li . 2o^|Lu|7 1 ji 9 co ffl % V * A b — K'ln LT ft 
S t ^ ^ h • ^ y H ^ • "7 <f^?lcJ: , )i|t/5K£*i5. 
3 i: ^Jff m t-tZWi&m 6 tcIB«^M*lii<f ii. 

[if 8 ] 

• 7 ? <?> tf'^iift8c^>*fejN"M^# l < x 1.0 ^ u h 9 -i -f 7 a ji 9 cornea. 

c i: t-tzm&m 1 izmmcommmm mm., 
[if 9 ] 

u - a 5fegS tc a fil^n x - 7- > x <b> ft £ 7° t y ~? >i t ti T 4? 0 . 
l&Mfti co ~? ] ) t y -f >v ■ i, - <r y 7^\z BuIBfi* f^Mlft^^^S L T t# «b ti/c ^ - 7- > x 

* ffl t Sfl <f ^ <jo 7° t > 7* ^ * ^ tH i- * 7" t y 7* ^ 4$ a $ ^ £ flit £ £ . 

c t ^nm t-tzm&m 1 izmmcommmmmw.* 
im^m 1 0 ] 

pff ^60^ > K Pal 1ST? Mft$t * * -v t° > r $ 1± S v ^ ^ ^ y K OF D M -ft ¥ * . * 
IMft^ffl^TSMH-t IITI) o T . 



Mftgt* v ^ > K ffRI^^/zltSff Mftgt^ "b«lftfc n - ^7 ^fflft&fcff 

o n - ii >l ff -^^rSff m ^ t L . HUl5^'> H ff R|<7>¥^ i: * 5 fft + ff Mft$C^ «b * £ 
® + ffMft&ff^£^LT<Sff . 

[if ^ji 1 1 1 

pff ^tf> > K n ^'frHlftBC ^ * v X > rS^-Sv H OF D M ff . ffi + 

ff j^ftlt^ffl^T^fi^IiiJ- ^MUlflilT'i. o T . 

Mft^CteJ:^^^ ^ * 'J t%-«-^^> MIIIFFT L T Hf ff $* ± <r> ff ^ IC 
tli OF DM^M^&t . 

I F F T L^^^Mffff ^iz&*mmjfr&*mn LT 0 F DM$i^f;#*M'ftt 

f£*ffMft$Cfi^Pfr;£^> 7' 'J > ^MtMiloTT + p rff ^ic^m-ts DAf 

<& * ff in ft sc f 1 * ^ mi ft 60 m f i f t ^ tc ^ m -t % m ft sc ^ « ^ a t . 
[it 1 2 ] 

Mff I F F Ti-§ilutcituieDA^^¥Slcfctt§T^--^^^m^fflIE-t§^^ 

* * Tf^] u ;u Mff 3 ^ left £ § . 

3 i: ^ift & -t § if 1 1 izmmto%kmmmmw.o 
[it ^ji 1 3 ] 

I F F T Ltzfc\zmmD A&m^&lzisftZ -r ^^j^^ffllEi-^M^F I R7 i 

z t t -t &m mn 1 1 izmm^mmmmmm. 
im&m 1 4 ] 

itaie^fts^f^gm. ®^f^Mift^ft¥^ u-*Jim t u^Lxmm^^mmm^ 

3 t s^m. t-tzm&m 1 1 izmm^mmmm mm. 
immn 1 5 ] 

ffi + ff Mftl&ff ^tt^ftfc* v F IB &£{& + raJHft&^'b& 

HUlQHIft^^^^^tt. Htiie^'> K ff PH<7>¥^*zltMff ^ftSC^^BItlfcn-^^^ft 

»%^on-*^ ff ^-^i&^mm^wm ¥ t s^tT^/nft^Mff ff tt±!St« * 

3 t t -t §If JJ<JI 1 1 tcIQ«£<7>M^i§ff II. 

im^m 1 6 ] 

BUlBD A^m^mz J: 0 ^&<*ftfcT*n rff -*f*<7>^ft^l&*i-£ + f^MftfC7 -f 

3 i: ^jft » ti-^it^Ji 1 izmm^mmmm mm., 
im^m 1 7 ] 

d ib + m ft ^ -r ;u 57 a , 2-3^111^7 ^ >i 9 <d m * ^ + -f l-?t^dU* 

c i: ^jftm ir-tsif^Ji 1 6 izmm^mmmm mm* 
im^m 1 8 ] 

pjf S<?)>o K ff PS"? ^ /C>^ ft S5C * * -v t° > 7$it&-?JH-'*^ K OF D M -ff ¥ % . * 
ff Hlft^^fflv^T^ff «LIi-t*Mififtfflfi X . 

& ^ ff mift^cff »± in ft & * -v t° > r -t * ^ > h ff m<o¥ 9* t % ® ^ ff mift^c * 

SO IB > K m m <r> ¥ 5> ^ It M ff HI ft » ^ «b HI tl tz n - ^7 ^ Ml ft » * If o a - ^7 ^ ff ^ % 
^ ff HI ft 8c ff ¥ t L t mm ft<^Mfl ff ¥ * ±f& t T M ff -t Z x 

3 ^Jffm fc-t*^*ft3ifi^g. 



[000 1 ] 

H KPST-tf'^MI^SC* * v tT> ^2 -ft* * h* OF D M ft ^ £ MS ft i" £ JftJji 
ii ft H IB \z m ~t £ c 
[ 0 0 0 2 ] 

3«blci*L<H. E ^^T* ^) i 1 1 i i t ft % 7 v a- > k o F D M 

-U WBfflfi7^<^M*£fflfl^glc# 0 . iff . f&^rM&K ( L o w- I F ) 
lsft3ft£-7 4. K OF D M— U W B ii ft ~H 5^ <r> iil ft ^ B tc ffl ~f £ . 

[ 0 0 0 3 ] 

Ir^TjjUcJcSLAN ffiJjft^ ^^-f^Mt^yXfAhLT, M iL AN B $ 
tiTv^ 0 M*6L A N lc ck flit. *y a x £ ir^fFfS^H^c fci^T . =fr ijft ^ - ;k?> :k ¥ 
^fltKt^ff^T-^ ^ - V • 3 > tr ~ - 9 (PC) * £ co M ff^* « ittS! 
i5§glcfi$t§ 3t^T-§§. Sr^TH* StiLANy X-fA^IIt, ffic fiffi *& f t PC 

^ffiSMT/Mi'Srii^ -y h -7 - 7 ^ffi^LT'lfffiiiff^tf * 7 fzdbiz . V 
t.x'jT-^n^-? ( P A N ) <7) ip A ft 3 ft T v> £ 0 #J £ li . 2 . 4GHzS 

^ x -r- A M rj? ic MHi§ ft H & i'lS £ ft T £ . 
[ 0 0 0 4 ] 

7 h 7 - 7 a, lsi <^mn ft • ®«am7ift:i: ^m&^T&mfrmmmizft 

_LL. 1«:W^lc Ia < mm 2 tiS^fSLi: * 9 . Igig ffc>b*3i#> <b fix . * . MM LA 
N^Eti. 3 > ~ - 7 t IB] D gmcfftMftLT § Tfe *) . IB * <?) n > f - - 

V* h o 

[ 0 0 0 5 ] 

mm. * v h7-^cSf|,il©^ Mf£ t IT, IEEE (The Institut 

e of Electrical and Electronics Engineer 

s ) 8 0 2. 1 1 (Mz.lt. ^IffF^itK 1 ^#M<7)3 t) H i p e r LAN/ 2 ( 00 

x. «\ fr3ttt 2 Xtt#*#ff >CSft 3 fc#*9*> :t) tIEEE 8 0 2. 15. 3. Bl 
u e t o o t h M ft £ £ * ¥ i-f £ 3 h **T« # £ . IEEE802. llMt&lcov^Tti. 

famm<iJ5iR*(%m^Zfflte®i&i&<7>M\>*%£\z£*). IEEE 8 0 2. 1 1 altS, I 

e e e s o 2 . lib m.fa~ & t^&mmmmm 7j 5$ = 

[ 0 0 0 6 ] 

r^^ h 7 7 >f h k ( uwb ) lift j 1 0\tn z . iti%\zti;\.>m 
^7 77it^\ fisgstiE^MftM^^mi-^^^afi^ ^.t u t lt)±@ $ ti. "commit 

;b*Sljff2 tiTv^S (*J^.ar. ^^Jff fF£iSK4 *#H9<^ - t ) . IEEE 8 0 2. 1 5 

. 3 * if T . ^ ^ h => 7 >f h >x > h ffl fl <r> t 7 -fe x U W t L T . 7° t y ~f >i 

[ 0 0 0 7 ] 

UWB lcf\^$ tiSfigElMff 7>WP AN (Wireless Persona 
1 Access Network) tii^^iSmi^CE (Consumer Ele 
c t r on i c s) f§§stctI®2il£Zi: g tl . 1 0 0Mb p s fi<^ C E j»g§W«?) 

P - t o - P * 7 h 7 - 7 con Bljt,*iiHI# $ tlT -Be 5 ft^<^jpjffl**^& 

L fcJg^-k: 1 G b p s lE^MSEl^lM*!^ qTig fc* 1 ), xK-y' -f 7. 4 t ^#t?JH 



f i^ESEiffl^DAN (Dev i c e Ar e a Ne two r k) & fm^T ft£ t & 3 . 
[ 0 0 0 8 ] 

s «$C<?> * >y h^-n'tft^oTif^ftfv^;!: $ tl -5 . £ - * * * ^ * 

fjffl Lfc M*I * -y h "7 - 9 X It . M it 4* \Z t&<0 iy * A *) & A, ? § £: *) . ^ i$ 4- if tC 
J: •) ii ft S St W£ T L HTt, *«g^0S-tS^«!Lli*v^ 
[ 0 0 0 9 ] 

Ztofzdb, m-($ ^ >i ~& & % C dbW&mM L T < tv^^^^^^^^al-ft^J^ 
ffl 3 tl £ . 11 -ft <Wc ftH^ ^x^Aft'lRjOiAA/^z^N fAiIi)4<ioT ^isS^ifc* 
< * o T B tz *) LtzZ t itJIHT, T^Mc «k ») ii ft & H T L tz t £ t £ \z , mm 

[0010] 

#J;c«\ IEEE 8 0 2. 1 5. 3 ^)gl^IP ANy XfAlcfcv^Tt, 

* ^ffl-fiTjsU'f^ffl 3 fix us . i-^^*,. x x-r- AT-fUffl QTHftMSfSc^ * * ^ 

^■t>ft^*ff4 , 5 3 fcT, BIHctJ3*n • ^ - t» * - 9 (PNC) t LT tr-n 

7 7 4 =f M X A fc'J^ ffl ^ tlTv^ 1 § » 
[001 1 ] 

&u~f * (Xii* M&icilJR'tt^ =c-^> r) . lift tc » o ft^lg^c $ tis. * 

L T s i* A lc tgBi- 3 ^ > # ^ m^vfr c & . 

[0012] 

§ £ o v >u * + ') ~r fcM^^Xlt » 3£ff ^- 7 ^Mfe$t<7>^& £ «®(<7)^ 7 Tic ?>K 
LTfeIt^^)T\ * T<*>^fcSa*»S£JS i: & »> . M fe^C]® jKtt 7 ac - v» > r co 

[0013] 

# !l it It . v^f ^ft 'JT^I^jt^) 1 oT'^^OF DM (Or thogona 1 F r 
equency Division Multiplexing: fi.35HI 7>S'J ) 7^ 

a^T? l±. S^rt'lTij'yy # ^ E ^ 1*1 T* ffl S tC 6.^^" § J; 7 \Z § ^ V T <50 M ft ib* S ^ 
> # ^ IHSH^lC y 17 ^ & L T ttj ^ $ tl § ^SC<?> t*— 7 % § f M T IC flj ») 

ff4 7 c t xm)]kmmx^&* * Tcofi.^tt^«jf t ^ * ^^^$i<^tf ^tc^« lti 

$i^-ft ^-ic^l^ L T ^ tic ov^T^-ti -fti^o ^11 ^7 it tcWJ£L£ MP ^tf 'Srv^ ^ 
[0014] 

OFDM'^ll775tti. flittIEEE 8 0 2. 1 1 a/g ictev^TilL AN^i¥I 
ISUTSffl^T^i. * . IEEE8 0 2. 1 5. 3lcfcv^T^.DS<^'tt#ft^ 

^mmmm^mm^xm < LtDs-uwB^^^, sc 1 o o ^nfm/g^fmc&v^ji 

li<7)'f>^;i,x^f JlJ%fflv^i«if *«^LTlf^tff4 7 -O^^^-UWB^ 
i^W^lc. OFDMSi^j^Sffffl L/iUWBliffTfitlcov^T^^Sft^li^'btlTv^ 
-So 0 F DM— U WBiifl JjiRcoMtr. 3. 1-4. 8 GHz^lfeScS^f iif ii5 2 
8MHz(ii^44S»^liS[Sft*t ( ^ ^ > H ) * HI ftBc * -y tr > • r ( F H ) L 
. #KfeSC®*» 1 2 8 * >f > h h * -6 I F F T/F F TtfflutOF D M ^ 11 77 it . f 
ifcijv^f ^OHOFDM-UWBIi?3^^tt5ftTv^ (fJ^tf. It ft I^^CK 5 



% # US <?> 3 t ) o 
[0015] 

[3 1 7 lea. h* OF DM— UWBjflHI^lcfc UTIS^ tiTv^&MfeMJ 

DlT^^LTv^i, TO HI lc tjk-t «k "7 ^'t^'ftt^f tifii3 4 3 2 MHz, 39 6 
OMH z, 4 4 8 8 MH ztf6^0F# 1 ~# 3 <b £ £ 1 . 4»'C>MftSC% 

f nf*l5 0 1 6MHz, 5544MHz. 6 0 7 2 MH z U^'O h'# 4 - 'O h'# 
6i»^447^-^2i:v "t"t^«!»%f ilf *16 6 0 0 MHz, 7 128MHz. 7 6 
5 6MHzi:t4'OK#7~#9<)^44/^-^3i:, + 'frfflft»fc * *l ft 8 1 8 
4 M H z . 87 12MHz. 9 2 4 0 MHz kt« 1 0~# 1 2i^44 7* 

— "7° D i: . tf'frffl fe$t ^ ft -f ft 9 7 6 8 MHztl/l:l 0 2 9 6 MHzkti'OH# 
1 3~# 1 4<)^45 ^^-^5 tTl^^ns. C <t> 7 *> . 7 >i - 7° 1 <d 3 > H % ffl 
PK): fc*#SJ8ft: (mandatory) £ ft T £ ^ t ^ ic . **lWft-<r> 7 >i - y'^m 

[0016] 

Ell 8 lc a . v^f A'>h*OFDMyXfAl:fflv^tl § § is ti #f #0 t^LTv^ 
(#J;ta. #iff fflfcift 6 *#J&<7> C i: ) . S^-gfifia. n • n>n--y 3 > 

(Direct Conversion) l^ii'^titv^. 7n ^ h • n>A--y 
3>75^7?a. ^WmifeSC ( I F ) &*mm L . T> ^^T'Sff L f-fi-^ifrfrl L . n- 

^ nmfc®. tmu-tz z t \z j; ►) k ft ^izmmmfc&^m^ft & 7 . m^fj 

Tfl . R F fi^<7> *4>M&f( i: Ib]-MI&$C^ a - ^7 ;b ( L 0 ) fi^ cos ( 2 k i c ) Jk 

v s in ( 2 7T f c ) *>* i $&7kvQ$to<n&^<iii^<nffl%L f & : £i%izm^hnx^Zo mfc 

WL^. m L ^ a . n - ^ X • 7 a >i 9 ( L P F ) lz «fc 9 M * SX *) ft L . VGA ( V a r 
iable Gain Amp 1 i f i e r) ici^iL, ADtfILT $ ^icF F T 

') t >i m^xm^ tirzm m*n±-tZo 

[0017] 

HI 1 8 tc^-t «k 7 & ^ u 7 h • =i > ^* a >Sff fl . fj x as 1 7 tc^f r ^ 

-7- 1 cDmu^mm-t § nsiz a . rf fi-^<7>*4>Mfe$t t ib]-ih^®(t*>§ 3 4 3 2 m 

Hz. 3 9 6 0MHz. 4 4 8 8 MH z^)3 o^^ftt^n-^^flf t LT-^f lc^'§ 
[0018] 

C 3 X . n • 3>A'-y- 3 >^jt^fffflt§CJ:l:J:^ I F 7 i >l 9 % ffl 

fc#>^iiJ»<?> & *) . ^:ilJ»<?>*ilifc<?> us fete Lft-L 

^ -i V 7 V • 3>A--y- 3 >^jtictev^-ni, SflMfe^C i: n - ^7 ;HH ft ®( fc* ^ L < * £ 
tf> x n-^^ifwge^y>r (LO self mixing) Ic i ») itittlfi^t 
4b^DC*7tn (DC offset) ^fE^ir £ t 07 f^Hft^ffi 3 tiT ( 
$Jiia\ #Jff fF^iSK 7 *#M*> c t ) . 
[0019] 

n-*i^ie;^y>/ll, 0 1 9 lc ^ -f «k 7 lc. Sff <b T > -r- + \z l«] 

fc* o T 9g *l tB L n - ^7 ^ ft — i)*T is t- +■ T Jxtt L T S Vf^ & lc ^ ^3 . 5 ^ ^ lc 

g^ft* T > t- * ffl t T^gPtScai $ tlfc^. f W)xltt^7> -f- + -c?Sfi ^tlTn-^;L 
ft ¥ t 5 x > / ^SZh^i)^, 
[ 0 0 2 0 ] 

f J ^. a . EI19<^a-^;Hi-^<7>|g«*»0. 5V. iif 7>7' (LN A) h5^r^<^ 
a 1+ W t# fc* 3 0 d B . n - ti >i it ^<r> m tl ft*T y =r -y X' Jxtt L T HI * <JO A ^ tc m & * T? lc 

— 7 0 dBSILTv^S fclxSLT, ^■t^a7J^DCt74:7 l^^ftSt, 2. 5 
m V tc & £ o — 7^ . fi* m ft ft U ^ a ^ /Jv T- - 7 4 d B m U X' 3h Z> frh . 5 * *t <T) 
*7UT-a-4 4dBm=l. 4mVrmsT'*5. 3 7) J; 7 l: D C t 7 ^ hlJ^lfe^) 



[ 0 0 2 1 ] 

T 5^ \z it . DC t7^-v fMD^Ig^ElLTv^, cos ( w t ) It a - ii >i it 
^r. a b 4> It 5 * *t icM o ixtt&^> Ik "III i: fiffl^ft L T . [s] 5t ^21 <^ H 1 Jl D 

c*yizv b t°£> *) . m 2 mikum 3 mit 2 m^mnw^^-x^^ . Dct^t^ n «jx 

atft*>ts*S Affile =k o T^fbi-^» c i: ^a«T-§ «k 7 . 
[ 0 0 2 2 ] 

[» 1 ] 



a • cos(« -l + (/>)■ cos(co •/) = -•«• (cos(^) + cos(^) - cos(2 sin(^) • sin (2 • co ■ t)) 



[ 0 0 2 3 ] 

74f A->K0FDMy^fAT'U)fftl(*7^>r (FH) % * 7 T* , n — # ;u 
fi-^*>fflftSciifflftSc* tr> r<7>mc^fLL tv^s. t > ^ -^Jxltf#$: t Mft$uc «k 

oTi^§^)T\ 9E;^y>riCJ:ot4CiDCt7^; h t HI ft it * -v f > • r lc # 
oTffbLTU?. M ftR * -y f > r <J0 Mm It 0 F D M is > # ^ U - h i: TO C 3 . 2 M 
Hz4^)-?, DCt7-b*/MJ|3l2 0k:^tJ:^lcl/3. 2 M H z = 3 1 2 . 5 + ) & 
^MT'Xf >v 7° ft iz ^ fbi" £ c b iz £ -5 . 
[ 0 0 2 4 ] 

DC t7-t'V h % -5 tc fl . -fKtc . 5 * "tf <?> iii ftlc * * 7 ift#J tc ff A-t § 

7r/£)b*fT tfibftS . 3tf>Jg-£-, HI 2 1 ic^-t J: 7 tc. ^rt^y ?C t@S&^>f-r>7s 
R Ic J; o T 1 ^<7> A^u-7^t? (HPF) ^*if£ L . fflftSCJ£g*>aE»rfflft$Ctt 1 
/ ( 2 7T C R ) . x t v y°m.^cD iRSiBf n l± 2 tt C R ic & £ . 
[ 0 0 2 5 ] 

7ifn'>FOFDMyXfA^)^7-^t T M ft$Ui 4 . 1 2 5MHzT'f)§^T\ 
5M u ? h • n > >> 3 >5fifiTtt 4 . 12 5 MH z £ TMiiiji ^tfcu ^\ DC t 
7 v h^xf -y ^Jfc^^JRSC M U O F D M y > f'U - h ^> 1 / 1 OgH ( <k * 3 
0 + ) #) izm^-fz^o L fc> L . fl&ISrfflftSSC* 4 . l 2 5MHzl:t^t, 7 
fc*JR5Ei-<Sl$Wlil3 2 2 ic^-t Jc 7IC 2 4 2 f i# (=1/4. 125 MH z ) t^S < 
£9. O F D M y > # ^ ^ ^)^I^wsf ^ x f >v 7'g§^ tf o X L I 7 h^^ftS 

H 5 o 

[ 0 0 2 6 ] 

b Z ?>X. Mftffctfl *) #£lc ti — PLL (Phase Lock L o o p ) Ic I 
0 fBj-<7>fE|gMft$(«f§l)-£ c fc 3b»#^.^ti«. L L & t>* h . a'> F OF DM 

-UWBy xfislcfcviTli, 13 1 7 tc ^ L «k 7 tc ^ ^ ^ ^ 60 tJl *) # x 4g * s A S v^i: 
7 mm^Jh *) . ^.-<7>p L L T* li 3 <?) i 7 *K^isST?<?>^ft8c^ 0 #x.^ff 4 

§^v^ 0 ^m<^%jgtg^i(ix . ^ ti^ti^Mftfc^^^^^-r «k 7 iz-tmt. m 

[ 0 0 2 7 ] 

f :t\ %tfi^*^ai^$nsm-«IftSCk:^«I*i» , )3gL. tti tl * 5 ^ ^ > r 

t5 ("T Wft»<^ftXliM<?)V^i*tl^*ai^-tS) C IC J: •} , -7^^^->h- 

^* x ^ u — a^^ffSr^^^^fc^iiS. 
[ 0 0 2 8 ] 

HI 2 3 tc . 7if ^OHOFDMyXfAlcfcuT, 0 1 8 L t 7 n n • tj 
> 3 >Sf|$£Tffl^ ^ti^/Uftm * -v t: > r ( F H ) ^ a6 M ft ^ n ^ 7* n -v ^ 

( ffi L . r ^ - 7° 1 <r> 3 ^> H • t-Kfct5) <7>^*#J ^iff LTv^ ( #J ^ tt\ ^ff 



s tcxo (ummmfj y^^^mm) ) frhmhtiz>&mm&&-&ftmftv\c. =• **t*m 

[ 0 0 2 9 ] 

iBjUnc^i-tfijT'li. £EJggg*>«baS*j;**l*IEfSfflft»fcP LL (Phase Lock 
Loop) ic «k »J jf 4g U#f) ttSfflftBC 4 2 2 4 MH z tS'$M'SS £ -f , 

4 # Ml ic Jc *) 1 0 5 6 M H z <?> Ml ftgt **3X 0 Si 5 tl * ^ T 2 ^Ml ic J: 9 5 2 8MHz^> 
Mlft$C;b*SX *) aj 3 tlx c tifc^ ^ > 7°;u • ? n >y 7 icl$ffl £ ti£ , 5^>lc2^^t« 3 k 
lc «k 9 . 5 2 8 MHz^b, MIftit * 7 t: > § * foffl ft » ^ > H raPsT*> £ 264 
MHz ^SX 0 £tV 3 ilS. 
[ 0 0 3 0 ] 

i^uT\ SSB (Single Side B a n d ) k IBIS 2 tl T I* £ § 5 * X It 
s _L3£^ «fc 7 Ic LT#^ftfc&fflft»^^K:ov*T<7>fflft8c/inj$g-*ft;b^ 5 ^ x > r£ 
ffft7o 3<7)iS^-. 5 2 8 MH z k 2 6 4 MH z ^MfeMS^tf * 7 C k tc J: *J . £ <b 
IC 7 9 4 MHz^)MtKtH5. f LT, SIKH (Se 1 ec t) I: J: •) 2 6 4 MH zX 

7 9 4 MH z<7>-Jji)*M9l2 tl 3 » S SBTfl, * ^HjR £tS 7J $ tl 2 6 4 MH 

z Xti 7 9 4 MHzv^f tlfe^Httflf k7C^) 4 2 2 4MH z IK ft$C ft ^ k MI ft$C 
IjDil^ 4f 4' 7 C k: ic J: *) . 4 ii MI ft ^ # § c k § -6 . 
[ 0 0 3 1 ] 

41 L . 74-^1 kLTli, C<7>7*>3432MHz. 3960MHz. 4488MH 
z 3 m *) <r> ^^i$.m~t 3 o 4 2 2 4 MHz^b 7 9 2 MH z tMSSSlL 

T 3 4 2 2 MHz$4b^L 4 2 2 4MHzfc*<b2 6 4 MHz^MfttSIU 3 9 6 0 
MH z^±f& L x 4224MHz IC 264MH z^^'M*lL T44 88MHz ^^/^ 

[ 0 0 3 2 ] 

02 3 tT'SSB k IfilS $ tl X v> S >M * li MI ft$C<?> fln g X li ft t> % 5 i> > 

7*^: ff * 7 t* X T *) . M x. It 4 > - y 7 • ') y i ? y H > • 5 ^ fc*^ l"f <b *l S . 
> - ^ • 'J y x ? y a > • ^-tl^tl4iffl<7>ii.^Lfc2o<^^*f|-^^^T + a 

r^lt^cktJ: 0^1 ft^7> ft ^ * » * 3 k frX B £ o ft t> *» . HI 2 4 Ic ^ f «k 7 
tc. ^ ti^ti^Mfftftft ^ f f 2 fc4?v*T2i*lcift£/£#£flm L . 3 ft IS & fln v£ 

/^ii^fflv^TMi&ft^^s. Mff^tf * 7 c k xmmzrfK-t z z t ;;t\ 

f i= 4 2 2 4 MHzTi>D, f2= 2 6 4MHzXti 7 9 4 MHzT*S. 
[ 0 0 3 3 ] 

L^L^ib*^. 0 2 4 Lfc «fc 7 ^ fife*^ MI □ ^ n v 9 tcfev^T tt , WT^i 

7 ft § o 

[ 0 0 3 4 ] 

(1) SSB^^**2IMT\ @8&fll^3t?*1«?t t ft 0 . 
[ 0 0 3 5 ] 

(2) 2 6 4 M H z t± *g m ft ft ^ T- . 3^IifelcJ;^Tl*T* - 1 0 dBcgH^A?' 
'J 7 x ^ i — ~f l i^icicxLiio 

[ 0 0 3 6 ] 

e#£nctt. 7 9 2 MHz%4lfit4fcft^iS^SSBlcii, 528MHzk264 
MHz^ftHlc. 2 6 4 MHz^3iXIlfeT*S- 7 9 2 HMz**A^5ti, IBtlk LT 
Si Ml ftSC T* *> S 7 9 2 M H z ftiUc . - 2 6 4 MH z **±i? tl, r^-^lrtT<^^ 

7' ') T 7x <7) |S H IC ft § „ 

[ 0 0 3 7 ] 

(3 ) 2 6 4MHzl±*g0ftft<7>"?. 5i^Iiftlc J; oTl/^T- 4 4 dB cgg«7)X7 
'J 7 X it) 1 i'' i — "7° 1 ^|;4CTLI7. 
[ 0 0 3 8 ] 

[#!ff fF3:i$ 4] International Standard IS 0/ I E C 
8802-11:1999 (E) ANS I/IEEE Std 802. 11, 19 



99 Edition, PartlllWireless LANMediumA 
ccess Control (MAC) and Physical Layer (PH 
Y) Specifications 
[ft ft ffJcm 2] ETSI Standard ETSI TS 101 761-1 V 
1. 3. 1 Broadband Radio Access Networks (BR 
AN) ; HIPERLAN Type 2 ; Data Link Control (D 
LC) Layer; Parti: Basic Data Transport Fu 
n c t i o n s 

[ftftffJCtik 3] ETSI TS 101 761-2 VI. 3. 1 Broadba 
nd Radio Access Networks (BRAN) ; HIPERLAN 

Type 2; Data Link Control (DLC) Layer; Pa 
r t 2 : Radio Link Control (RLC) sublayer 

[ft ft ffJcm 4 ] B m*- ino-n 2 0 0 2¥3fll lHf f Mr _h tf Z it 
«S^1!U1 tra WidebandJ P. 55-66 

[ftftffJCtik5] IEEE802. 15. 3a TI Document<URL: 
h t t p : / / grouper, ieee. org/groups/802/15/ 
pub/2003 /U ay03 7 t : 0 3 1 4 2 r 2P 8 0 2 - 1 5-T I 

— CFP — Document. doc> 

[ftftttJUfc 6] Anu j Batra, u 0 3 2 6 7 r 1 P 8 0 2 - 1 5 — T G 3 
a-Mul ti-band-OFDM— CFP — Presentation, ppt 
" , pp. 17, July 2003. 

[ft ft rrlfcitK 7] Asad A. Abidi^ u Direct-Conversio 
n Radio Transceivers for Digital Communi 
cations" (IEEE J. Sol id — State Circuits, vo 
1. 30, no. 12, pp. 1399-1410, 1995 

[ f & m <ry m ^ 1 

imn^fflm l j= 7 ttsiii 

[ 0 0 3 9 ] 

*fEBfl<7) g ft it . ft H IWPBT-tf'frJqlfeScfc * -v f > ^ ^ h' OF 

dm ft iiLMSff s 3 § . mntzmmmm mm^mm-t § ztiz& 

[ 0 0 4 0 ] 

*%B^a. _hteHIi^#gJ LT * $ flfzijCOX'3b *) . f^SlWflli, Fft K 
^RgT4^Lmi&S(^ * -v tf > r<* >i K OF DMi^tx <R + W MlfefC^ ffl u 

ADfULtt^^^tt-h^OF DMi^tFFT L T ill _L<?> ^ "7 * * 'J7lct 

bOKOF DMIi^gfl, AD^EFf Lfct+£ -t > 7' >) > rmL&$OeJ£e T£e 

t ~f Z> it n IT 3b £ . 

[ 0 0 4 1 ] 

p)f S<jo ^ > K n Pi "7 * 't^'fett * -v t° > 7$-£&^>i*^y K OF D M ft ^ * Sfl "t 
•SSff ft t LT . n • 3>^-i^3>^^ii*Sffl5tlT§fc. i: C *> fc*. 

9* >f L ^ h • j>^-i>H>^tl}U-ni. Sft Mkfe$t n - ij >i m fe» L < & 5 

fc<S6 . n - ^7 ^ fl-^^ ge^y > riCj; •) DC t7t'V b <J*^4t« fc 7 ^S***>S 
o * fz . 7if A'^HOF DMy Xf ^Tiil^tt* -y tf > r * ff * 7 ^> T . n - 77 ^ ft 



TS4S^)f« @S^y> ^iCioT^CSDC t7t'V h^SI*^^^ tc ft o 
[ 0 0 4 2 ] 

n • a >-gffti^D C *7-fe -v h m&'&Mft'tZ^&t LTL o w 

- I F ^i^Sfi *&i>**D tiTv^ So Low - I F Tj^TliSff fi^-lt I FMftI tc 

**HI*ITV*S fc#>. S^lCy>g|-t * 3 t fr^mT'dbZo L**L#fc»<b. Low-IFM 

§ ft f$ T* ti . 7n n • n> m-- ^ 3 > ft t ti 4^ W 72 o n u- F • H 
7. • 7 -f ;u y m 2 <r> n - ij >i it ^ t % £ . I F ft ^ ^ *t > 7° 'J > r i" -5 36 tc A 

D 3 > _ 57 ^ +)- y . -f ,) y 7 . ? n -y 7 t tc & £ . t 7 Sf £: * i: S . 

[ 0 0 4 3 ] 

c ti tc w l . * ^hjj tc i& z> ft n a ic ti ti . m : ikw. * >v f > ns^ifn- > h 

OF D M ft ^ $fi "t £ f>f tc , FFTtlc^^^rt ') T^Si^t^t^itff^l d 

12 u-^Mi^tc J: S Ml ^ W lc £ t t tic, /UH • 
^3 > Sfi t fa] C A D ^£ 7 a v 7 £ m £ C i: § £ . 
[ 0 0 4 4 ] 

3b». Mf*£ncti. JDfefc* -v t°> r-ts ^> h mM<»¥ ft tz ft %:i$ffl%i®Lfr h 

mM<7>¥frt%Z ft* WfflfeSCfc> «b & £ <R * n Mi£$tff £ . 
[ 0 0 4 5 ] 

HuiQAD^f^^^tt. mm&*mm&&<r> 2 fg t *s ^> -7' > 

TT + n r f = </> -»t > 7- > rfcff * 7 3b». a v^£ft«\ fflfeSC* 7 tf > r^S > K 
tc ffl ^ i- £ > 7° 'J > r^ftSc^lil o T t + a rff ^-^ ^ > 7' > r-t 5 0 
[ 0 0 4 6 ] 

^Mfe^Cff f ^<7>^f ft^iSt S ^^^^tciiTi^o L o w - I 

F 7^ it tc 4? T ti . tp ffl m fe^C -7 A 'l 9 It . - tc . 2o^f Li^7 ^i^^P^yt 
-f U - ^ T' *d a L T * -5 t ;|, ^ >l V • ^ > K ^ X ♦ 7 -i >l 9 tc <k *) Wf& 2 ti & . *^BH T 
ti . 2o^)f Lul7 -f ^ ? <?> ^ ^ >-* ir L - ?T'inntli^ST't hBPF 
^ "t £ ^ lc . ^7 i >i 9 <n => 9* -i7'a h 9 -f 77' L P F * T ffi % |g SC Ft tc i" § C t T + 
'C>^ft8C ir^^^lBJBf tc$iJPT-# £ «k 7 tc * ») . t^^FBPF <7>H3&tt^#^ lc i" £ 

[ 0 0 4 7 ] 

* . S-ft 7 u - a tf>5fcSB tc ti , mi%. K >• - ^ > ^ ^ % % & -? >) t > -f >i * ft 
7:<?>7- -vzs-fA, • >--^> 7.«F F T % ft «: ^ -f tc i^^^^T-ffi n ~t Z 

z h^m\^\zW htiX\^ . mv^^x-ftti. 7 i -a<^t - ?^5>ttiiIL, FFTtc 
J: s M^#x.<^^f / F^tf & ;b ft 3rv Sfl t ^ 7' >) t > -/^ • y-y> At gj^a 7' 

t > 7* ;u • ^ - *r > x ffl n *ft tti * ff * £ * < 4 -5 o f :t\ * f& t ti . iKftw 7° 

^ t <^ ffl n * m z z t tc * Ox 7° -r y -f 'i % m ft -r * - t & wr ^ t * * . 

[ 0 0 4 8 ] 

h* of DM^tt. ® * n mi v^ic * m ^ t m -ft mm~t & Misffl a x* & ^ x . 

m$iWtib±.<r)&-*t -7* 3?- ^ ')7§^-Xn->^ii I F F T LTB?ftlte_h<7>0F DM ft 
^•tcfllt^OF DMfifgi:, 

I F F T L^^c^Mff ff ^lc<Ec*fflraiifeSC*3sg LT 0 F D M$tm $ ft ft * K Ml ftSC 

ft^^mi^^ff ^*pfffeco*fy -7' ') y ;|»»«K,T7fB rff^tc^^i-s DAf 



& * \® m )ik ft i t n * m m & <r> m \ t \t \z ^ m -t m & & ^ m ^ s t . 

[ 0 0 4 9 ] 

^^miz & & l o w- i f mr&^ >i k of DMMft %k\z £nit. mm I F \t^<?> 
£ it d a m iz i f m t o f d m m^ % wmmn-t s z t x*n * -7 . f lt> m 

fUt-Sj % I F F T -t & flu lc -4- -f* * ') TmtiV -<>i ffiff^Slc J; 9 DA^>^'- 9 cot ^ 

n > - y 3 fii^)i|^ i: ^] C D At }| ? n ^ ^ fflv^§ c t i'T § ^ , 

[ 0 0 5 0 ] 

* fc. 3U </> if IE ?J v£ tLX. I FFTL TzfelzMMF IR7^i ? ^m^X DA^> 

<r>x, mm tmfcM'&toffijE-zmmizif * § . 

[f&BH^^J*] 
[ 0 0 5 1 ] 

*l£Bflic Jctujr. m&co^y H WPST^^iUfeSC** -v f> r£ -t±£ vji, F OF 

dm <t ^■■ztfmizm^m mm-tz z t § . mnrzmmm<imm.*mm-t z z t &x 

[ 0 0 5 2 ] 

*^HHIC J: 7^m-> F OF DM-UWBIf fii^fi*^)^» (L o 

w - I F ) l£/£ic tii c tt\ 5M u ? h • n > ^- 3 > Ji/^MSFf tile it § D C 

^-7 -fe «y F <?)^a^C%WSil L, 3 «b £ tin — # 'l JHfeSC §^ IZ-f § Z t frX* § § 

o 

[ 0 0 5 3 ] 

* fc. * BJ? lc «k n tt\ 5M u 7 h • 3 y >> a >Sff f»TMi^^£ o 7c t ^ ~* >v F 
• a-> k^'x • -7 a >i 9 i? 2 co a - j] >i it ^ fc*<&^ t z> . I F 1$ ~& *f y y° ') > 7 ~? 
§ £ 56 tc A D =3 > ^ - 9 <r> *f y -f M > • r • a -v ^ ^ i^il tc ^ § . tUofcL ow - I F 
5fifi<^li^^»v*L. 7^fA'>FOFDMyXfAtLow- I F^^^iiffl-t§3 

[ 0 0 5 4 ] 

*^BHlc J; nii, Low— I F 5 ft flic v ^ T . F F Ttlc^7>t ') 7^065 €5 

? F • 3>M'-y'3>fjliJ:^]CADfi^'y ^ffli^ct^T'g^. * 
x FFTt^lt4v^'J7>-/^g5^icov>Tlix 7C 7° t y ~f >i • >i 9 - > \z h 

£ o 

[ 0 0 5 5 ] 

* fc. l o w- i f mfc&m m\zi5\^xm&%t^&<7>$%iz4L c * a > - ^%fifeitsfc 

X^£i~t h -ft : &X >l -< >l h BPF § File . ^7 -f ;u 9 CD => y — M 7"n 

f m^lpf <7)M=?i$.-&m®Ltt\z-tz z t x*<t-mfo®L<7>mm*m%\z l . m-oib 

BP F cDmM'&^^-Blz-? % Z b frXB % » 
[ 0 0 5 6 ] 

* f& b^ ic j: n a\ ^fettsts $ ^^^tii^icft^ijtc^ ^ ^ ^jf a u d 
c * 7 -b >v h h r^tc , hpf ^isnfmifeic^ 3 3 mh z g/ttc^^-t * :u\ 

7. -T- -y T'JfcgBf ffl* O FDMy>#*^l^l/l 0 t JJ x *»T« § § . 

[ 0 0 5 7 ] 

* fc. *^BHlc#S L o w- I F JiJ&v^ ^ K O F DMMff ti&lz «k tili. Kff I F 
ft -^^fiSUiD A^^Sulc I FMttfcOF DMfl^^Iitlt^ChT'tf^i. 

T. I FFTHlcDA3>^-J'^7^-f tSftS4iIEtS3k-?, / H n • n > 



[ 0 0 5 8 ] 

*^BHtc £*U2\ h OF DM— UWBMSftfi^L o w - I F *§/£lc 

f 3 z t iz =k 9 . n - ^7 >v m iz & •? s ^^')TX^ftgf5:i:n'§ 

[ 0 0 5 9 ] 

*%B^^ bicfl^Bfi, IfiK^fU *li. ^ai-t-5*^BH<?)^]SjE^rtg^^f+-t-5 Affile 

* o* < J: 0 l¥ Iffl & 1ft Bfl IC J: o T Bfl *b \Z % £ X 3h <=S 1 . 

[ 0 0 6 0 ] 

WT> mffi^#ML^**'b^%B^^^]fe^flgicov^Ti¥»-t€»o 
[ 0 0 6 1 ] 

7n f h • 3 > v 3 >Sff ti<7) D C t 7 t f h Pia^fSi^t £ t L T L o w 
- I F 7j^<50§f!fiib , fr] ^ tiT u£ . L o w - I F ?Jj$lc W LTtt, fjittj . C r o 1 
s JkUM . Steyaert^c^"Low— IF Topologies for H i g 
h — Performance Analog Front Ends of Fully In 
tegrated Receivers" (IEEE Trans. Circuits S 
yst. II, vol. 45, pp. 269-282, Mar. 1998) izmWi £ fix v> 
§ „ 

[ 0 0 6 2 ] 

m 2 biz It. L ow - I Ff fli<7)-t©5rl^^^LT^§„ S^^Low-IFf 

mm~?\z. &mm$t&t tamtam 1 - * c o s ( 2 f L01 1 ) jk 

Us in ( 2 f loi t ) itmv^T. Sff + WfflfeSC (IF) ft ^ ic Ml * 

o fflfeSC^«*>BSlcn--#^fflft8CL 0 1 <7>M<aUc*>*^ffl^i-^fc >f > - ^ ft I F iz 
Mtt&h*. I F 7 i >i 9 t L T t >u ^ >u h (Hi 1 b e r t ) > K X • 7 a ji 9 ( B 
P F ) % ffl v> * d t TM > - i> it n * L T v> s . ^co'&. I F ft ^ * J# 43 L . $ <b ic 
A D L fc^lc . t» 7 ^ «tll T-m 2 <?> a - # >i it ^ \z =fc 5 ffl ff & -o T - 

h it ^iz^tm-t&o 

[ 0 0 6 3 ] 

c<^Jc7lc. L o w- I F ^itTti Stiff I F JHfefOc^-t § <^T. 

>i it ^<r> g e ^ * is y r\z J; § D C 4- 7 -fe -v h CT^ fflfe8C**HlilT v> S fc#>. # 
^ [c ^Bt-t £ - **dT^T*> § o D C ttjSilzfiimit^-frtfU L «rv^T?, DC 

* 7 -b -y h fe^mff ^-icTi^ L 4 Low- I F^^T-lin-^^fl^lffeti: 
SftMl^fCib 1 ^^ -5 d t h x a - ^7 ^ fl^-<7)^^^#^ iz & 5 of^'14 t -5 

<?> pEffi \z r> T It ic M -5 o 
[ 0 0 6 4 ] 

- 77 . L o w - I F m^^o^it l± . r ^ U ^ h • =i > ^ - ^ a > Sf| fUT ti T W fi 
o 7c t >i ^ h • > H ^* X • 7 >f ;u 9 ^ M 2 <7) n — 9] ji it ^ fc*<&H i: * -5 . i: v> 7 ff 7c 

[ 0 0 6 5 ] 

* ft. D C t 7 t f f^V^f > — xKfeSCfl-f-^ ^<7> * * A D'^ iTiSt ^> t a . 
DC ^" 7 -b v VJkU A 9-ismmt^^fnMit^t t t ic IB] ic A D Z <&m 

-S„ zcoit-^-. I F fg-^-^ -t > 7' 'J > ■ r-t -5. fea6 tc A D =1 > ^— ^ o > 7' >J y ■ 7 ■ v a 
-y f «t ic L >5: it ti li tt h tt < 4*5 tinll* 1 !)^. 
[ 0 0 6 6 ] 

*IEBflT-&. L o w- I F Mf&cv^it ^icfcltS 3 *i«b<7>HIS%fi¥i* L . 
OF DMyXfAlcWLTLow- I FT^^^iFiilciiffl-t^t^T^^o 
[ 0 0 6 7 ] 

::t-I How-IF ( ffic + M mfe^ ) tit. m&Wt * -v ^ > ^ lc it s ^ > K ffi ^ 
<*>¥#lcffl^-*-5<B;v>4'WJSfe» (IF) 01 7t*Lfc7A 



K OF DM— UWB x x-f- UXlt. ^> H |Q PI ( * * v ¥ y rjffet) <7>4^ 
7>T£>£ 2 6 4 MHztIF MM fct5. 
[ 0 0 6 8 ] 

[3 1 icii. *^BH<7)-Has^<|gjc#S L o w - I F 7^V4 f •?> K OF DM— UWB 
^i<?)i)St^LTVi5. Jifflft*Sfi$Hcffl^-t 3 i: tic. Tffl^Mff^lc 

[ 0 0 6 9 ] 

H2ICI1, L o w- I F MSflfgt^ ^ *>Sftfig&?>^ A^tttti LTJSv^Tv^S. 
KT, Is] EI # M B & ft* <b . *HD|ic#^L ow- I FSfliCov^ifSt^. 
[ 0 0 7 0 ] 

n-*^HIf f L oiti^ Sflft-^^'BMM^ 2 6 4 MH z£l+_bi: L. I FMSS 
!i- 2 6 4 MHz U6= K OF DMy ^fA^)^^^ + -J TglftR (4. 1 

25MHz) kFFT^^X (12 8) ^)«U 5 2 8MHzT?*5^)Tf, - * H 3£ 
isJUi + 2 6 4 MHzf*5. 
[ 0 0 7 1 ] 

JUife&fiB (Frequency folding) (SL < |JA D ^ > m*- ? ') 
> r) ft*£c J: 7 IctSfcftttt, ADfi^)^> 7° 'J y rfflfe»li1I-sf-fflfe8c 
<7) 2 fgft*<&5T'£> 3 o 9*41 n • 3> ^ 3 >§fif$& h \s*fy -f ') > rjg&8ca 5 
28MHzT?*«. Z iUc *t B . I Flti^- 2 6 4 MH z t LfcL o w - I Ft fli 
Ttt. - 5 2 8 MH z ft-<b 0 MH z ft*fg SfSClB H & <r> X y 7' y 1 0 5 

6MHz^St45l:vi7aaii , *4. *ItellT'U, 3^)1 1 wSB%*at5fc 
36. ti.Tf ^)t^<^ 5 2 8 MHz ( ~t * ;b ffl fe$C * -y \£ y r lc felt £ + 'BM fe$C<7> m 

> k ra pb ) x-ADf«LT, mi ft® to iz m m -t % z t \z b 

[ 0 0 7 2 ] 

S3 alctt, y 7° -j > r^ftSc t ffl'Sl&nSto&z StiT^^ LTul, . HI 3 b \z it 
x A D^$Ibu<7> O F DMft-^- i: > 7° >; > v& $t <?) W ^ ^ BT £ . * . 0 3 c lc 
tt. ADti^<?)OFDM^f fc*>^'J>^ft8[<?)Ii*^LTv^. OF DMflf 

* A D L fc^tc tt . IHfefCltBlc £ o T ^ 7*^ * 'J T<7>HK§ft*A*i#;b -5 t <^<7) . <& 
^&<I^lii-^TAD^$l2*lSfc^73tft*. 03 0*^8171*7. 

[ 0 0 7 3 ] 

oFDMfi^^x-iB FFTtcj; -> x m ^-^m^^mz^m b x&m-t z to-? 

. *t -f * * ') t </> M V # x. It F F T L ft '& lz # ^ tc ft * 7 3 t ft* of mx 3b § . it, 
FFTlit^iftfftftin^fftiil)^, iNr SO lc «LII ft*ii £ £ t <^> T- tt & ( fj 
&\ ^ISKS^V + illE^Wf TF F T<7)fJo^ J (pp. 7 6 , M#H4K!x > 198 1) 

o LtftST, *HftiiT'lB 02 5lc^Lf^*^Low - I F Sfl« t liil L , 
3? 2 <n n - ^7 ^ it^\z J: 4 § . 

[ 0 0 7 4 ] 

::iT'T\ *Hi(£^JISk:^S L o w- I F mfc&H ^llc &iilt. vif ^'>FOFD 
M ft ^ S 19 * f 3 ^ H * < ft & £ -5 3 * ^ L o ftiL^J x 7)ifn*>FOFDMyXfAf 
ii . MUSI^tftlc^'JT^T*^ ( p r e a m b 1 e ) y-^> 

z ^ 7° -r > -f >i • - *r > x a f f t * tf * t> ~t \z m ra x* ffl n % m & ~t z z t -& m 

# ^ <75 & ft ft* ft * *5 tl 4 3 fc <)6 . f lILfc7' '] 7> 7*4 • y-t>XtE)!fl7"'j7 

> 7'^ • ^ ^ - > «b ft^ C db I F IH&SC^^S L Ti/i x - "ry X ^ ^ v^TS-ff ft 
ffl M * IX £ t 7 7° 'J T > 7* 4 CO jfo aj ^ ff * 7 «k 7 \Z B . 

[ 0 0 7 5 ] 

7° >; t> 7*4 ttHBc^ ^%coX. IFltSexp ( - j 2 6 4 MH z ) ^^^fti^;^ 
X 3b Z c o s (-264MHz) $ 5 2 8 MH z T*^> 7' 4 7 7Lfc + U - 1 (7)8 >)I 
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